Titanium cation was introduced into calcium hydroxyapatite by three different procedures; (A) stepwise precipitation, (B) coprecipitation, and (C) surface treatment with aqueous titanium. The solids (Ti-CaHAp) thus obtained were employed as a photo-catalyst for the decomposition of methylene blue. No photo-catalytic activities were observed on Ti-CaHAp obtained from the surface treatment. Although rather great photo-catalytic activities have been already reported on Ti-CaHAp prepared with the stepwise precipitation, the decomposition of methylene blue on Ti-CaHAp depended on the atomic ratio of Ti/Ca in the catalysts. The photo-catalytic activities on Ti-CaHAp obtained from the coprecipitation were evidently greater that those on the solids obtained with the stepwise precipitation.
INTRODUCTION
It is generally accepted that TiO 2 is one of the most reactive photo-catalysts. 1 However, unfortunately, affinity of inorganic TiO 2 to organic reactant species is rather poor, resulting in the decrease of the relative photo-catalytic activities of the oxide. Therefore some attempts in view of the combination of TiO 2 with materials affinitive to organic species have been proposed. Recently it has been reported that calcium hydroxyapatite (Ca 10 (PO 4 ) 6 (OH) 2 ; CaHAp) doped with Ti 4+ by a coprecipitation procedure shows both adsorption affinity and photo-catalytic activities for organic species. 2 However, in the coprecipitation procedure, the solid produced from Ca 2+ , Ti 4+ and PO 4 3-in aqueous phase was not homogeneous due to the precipitation of Ti-species in the solution during the preparation, indicating that the present preparation procedure should be regarded as stepwise precipitation. 3 Therefore the preparation procedure of homogeneous CaHAp doped with Ti 4+ should be established to examine the photo-catalytic activities.
In the present study, various titanium-doped calcium -141 - In the present paper, Ti-CaHAp prepared with the stepwise precipitation was examined in detail since some characters of the catalysts were previously reported. Based on the structure of CaHAp (Fig. 2) , 5 the lattice constants should be changed if the exchange of Based on the structure of CaHAp (Fig. 2) , 5 
